Triorganotins inhibit the mitochondrial inner membrane anion channel.
The inner membrane of liver and heart mitochondria possesses an anion uniport pathway, known as the inner membrane anion channel (IMAC). IMAC is inhibited by matrix Mg2+, matrix H+, N,N'-dicyclohexycarbodiimide, mercurials and amphiphilic amines such as propranolol. Most of these agents react with a number of different mitochondrial proteins and, therefore, more selective inhibitors have been sought. In this paper, we report the discovery of a new class of inhibitors, triorganotin compounds, which block IMAC completely. One of the most potent, tributyltin (TBT) inhibits malonate uniport via IMAC 95% at 0.9 nmol/mg. The only other mitochondrial protein reported to react with triorganotins, the F1F0ATPase, is inhibited by about 0.75 nmol/mg. The potency of inhibition of IMAC increases with hydrophobicity in the sequence trimethyltin much less than triethyltin much less than tripropyltin less than triphenyltin less than tributyltin; which suggests that the binding site is accessible from the lipid bilayer. It has long been established that triorganotins are anionophores able to catalyze Cl-/OH- exchange; however, TBT is able to inhibit Cl- and NO3- transport via IMAC at doses below those required to catalyze rapid rates of Cl-/OH- exchange. Consistent with previous reports, the data indicate that about 0.8 nmol of TBT per mg of mitochondrial protein is tightly bound and not available to mediate Cl-/OH- exchange. We have also shown that the mercurials, p-chloromercuribenzene sulfonate and mersalyl, which only partially inhibit Cl- and NO3- transport can increase the IC50 for TBT 10-fold. This effect appears to result from a reaction at a previously unidentified mercurial reactive site. The inhibitory dose is also increased by raising the pH and inhibition by TBT can be reversed by S2- and dithiols but not by monothiols.